A REVISION or toe FLOWER BUGS (HETEROPTERA
ANTHOCORIDAE) or tue AUSTRALIAN axp ADJACENT
PACIFIC REGIONS — PART 1II

By GORDON F. GROSS, Assistant Enromovrocist,
Soutn Austravian Musrum

Fig. 1
ienus CArRpasTETIUS Ficher

Cardiostethus Fieher, 1860, Wien. Knt. Monat., 4, 266.

Iy addition to the reference in Van Duzee, 1917, Cat. Tlem. Nth. Mexico, 295,
there is Zimmerman, 1948, Tuseets of Tlawaii, 178

Body oblang or ovate pubeseent. Rostrum surpassing anterior coxac.  Pos-
tevior margin of pronotunt deeply excavate, lateral marging straight or sinvate.
The channel of the seent gland surpassing the middle of the pleurace and diveeted
anteriad at the apex, Aunterior iibiae usually armed with a row of short dentieles
on their inner side.

This genus is very well represented in the [auna of the vegions dealt with
here,

The species can be separated by the following key
KEY 10 AUSTRALIAN AND ADJACENT Regions Seecins or CARDIASTETHITS

1. Head wiuch wider thau lone .. - O dnguilinus China and Myers
Head not, or little, wider than tone .. o 2
2. Small speeies, tess than 2w in length L (. poweri W hlte
Laveer species more than 2w, in }Pnnth ......... L 3
3. Second segment of antennae not longer than width of hvad HUTOSK
cyes e e - . ominutus Pupp

Second segment u’r antenie Imlm'l' than Wldlh of head across oyes
4. Pronotum almost reetangular, anterior angles produeed iu front ot

the anterior margin (fig. 1Y) 0 C. aridimpressus sp. noy,
Prouotun Ponxulcrahlv broader posteriorty than anteriorly, anterior
angles not produced e . D

g, Cunens i part rosaceous, male “L]llldlla i the form of a Lun'o ]n}.ltc
over H500u Tong, female uunhllla also very long (ea, 350p)
(. consors White
Cuneus not rosaceous, male genitalia do not exceed )‘30,; nor the
femate genitalia 250 s e P 6
G, Brown spoues -
Light species, mainly Wlh)w ...... e, l
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7. Lateral margins of pronotum rounded with four long hairs on each
stde as well as the nsual short pilosity. Hiud margin of pronotum
virtually straight. Terminal pair of antennal segments Tairly short
(17"-210 220- 2-10) ...... . e O, noumeensis sp. 10V,
Lateral margins of ])ronotum smn‘zte \without four long hairs, ind
margin of pronotum oxeavate. Terminal pair of antennal segments
longzer (hoth 280-290) ... .. C. fulvescens (Walk.)

CARDIARTETHUS INQUILINUS China and Myers
Cardiustethus tngqudlinus China and Myers, 1929, AMN.IIL, (10) 3, 119.

Ovat, dark browu shading to yellow brown towards apex of head and anterior
Jateral mavgins of pronoturs.  First and second antennal segments. rostrum,
and legs yellowish.

Flead short and broad, shehtly longer than interocular width (17: 13),
rostrunt reaching apex of auterior coxace. Ratios of length of antennal segments
7:17:12: 14 (same scale as above). Pronotum flattened with calli fechly
elevated, distinetly but broadly impressed in the middle behind anterior lobe.
Anterior margin straight, not emarginate.

Left genital style of the male conspicuously large and spathnlate, strongly
widened and truneate at apex. Length 2-1 mm.

Los. South Australia. The original specimens were taken in the nest of
an Oxyvopid spider near Renmark, S A.

Carpiagrinius consors White
e, ], A-B
(ardiastethus consors White, 1879, But. Mo, Mag. 16, 143,

Yellowish, elothed with long |m]c hairs; head, pronotunt anteriorly and
posteriorly, and the ahdomen dilutely reddish or vellowish Tuscous; scutellnm
darker, cweus exterolaterally rosaceous; hemi-elytra more or less fusconebulons;
first segment of the antennae apically infuseated, second with the apieal third
fuscous black, third fuscous brown: membrane dilutely brownish fuseous with
indistinet concolorous veins, near the base of the exterior vein a small triangular
Inteous spot.  Vertex and the posterior part of the dise of the pronotum trans-
verselv rugulose, the latter with the lateral marains and the hind margin trans-
versely punctate; seutellum subrugulose, the postervior lobe of the dise of the
pronotum transversely impressed.

Length, 3 mm.” (franslated from White's Linlin deseription).

There are several specimens in the Woodward Colleetion available to the
author for study which fit this deseviption. Trom themn the following standard
measurements (in mierons) have been obtained.
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Fig. 1. A-B, Cardiasicthus consors White, Male, A, apex of abdomen from below. Female,
B, apex of abdomen from below. C-D, Cardiastethus eridimpressus sp. nov. Male. €, head
and pronotum; D, apex of abdomen from below. ¥-F, Cardiastcthus lincolncnsis sp. mov.
Male. T, head and pronotum; F, apex of abdomen from below. G, Cardiastethus brounianus
White. Male. Apex of abdomen from below. H, Cardiostethus fulvescens (Walker), Male.
Apex of abdomen from below. I-.J, Cardiastethus noumecensis sp, nov. Male. T, apex of
abdomen from below. IFemale. .J, apex of abdomen from below. (Al enlarged 40 diameters.)

Head. Length, 500-590; length in front of eyes, 170-210; length behind
eyes, 120-140; length of eyes, 170-210; width across eyes, 410-470; width of eyes,
120-150; interocular, 190-210; width of collum, 360-460.

Antennae. 1, 120-140; 11, 500-530. Remaining segments rissing on all
specimens.

Rostrum. 1, 140-160; 11, 380-450; I1I, 260-280.

Pronotum. Anterior width, 380-470; posterior width, 930-1,000; median
length, 400-470; lateral length, 550-600.
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Seutellum. Anterior width, 590-650; median length, 450-470; lateral length,
480-550.

Legs coxn fomur tibia tarsi 1 11 11t el

T 260-320 500-530 n20-600 50 70 120 30

IL 210-240 520-550 n20-640 50 70 120 30
111 310 640-740 800-900

Total length, 2,810-3,450; total width, 1,030-1,410; length abdomen,
1,360-1,790; length male genitalia, 530; length female genitalia, 350,

Loe. New Zealand: Huia, Auckland (T. BE. Woodward, 13 May, 1950, 4
specimens); Paiaka, Manawatu (T. 13, Woodward, 8 January, 1950). All speci-
mens in the Woodward Colleetion.

CARDIASTETHUS ARIDIMPRESSUS Sp. TOV.
Fig. 1, C'D

Dark brown. lLegs, antennae and embolium ycllow. Eyes black. Ocelli
red,  Rostrum paler brown. Membrane fuliginons. Pilosity yellowish.

Flattened oval pilose. Collum very short. Pronotum rectangular (fig. 1, C),
glightly convex, marginate anterior angles produced somewhat in front of fore
margin. Behind fore margin a shightly raised punetate eallus, Collar tenuous.
Scutellum triangular, plane, slightly depressed posteriad, with many denticula-
tions laterally. All femora somewhat inerassated, Male genitalia in form of
an angular plate with a hook-like process.

The standard measurements (in mierons) froin 4 specimens are:

Head. Total length, 380-460; length in front of eves, 120-150; length
hehind eyes, 50; length of an eye, 200-270; width aeross eyes, 450-500; width
of eye, 120-150; interocular, 170-240; width of collum, 320-400.

Antennac. 1, 900-1,000; 11, 310-330; II1, 190-220; IV, 240.

Rostrum, 1, 160-220; I1, 330-430; LI, 310-330.

Pronotwmn. Antlerior width, 450-520; posterior width, 760-930; median
length, 290-450; lateral length, 430-530.

Scutellum, Anterior width, H20-690; median length, 350-480; lateral length,
360-570,

Logs coxa femur tibia tarsi I Tr T1I el
1 240-280 400-450 380-450 34 68 103 34
11 220-260 360-400 360-450 34 68 103 34
111 200-260 510-550 530-570 34 68 103 34

Total length, 2,400-2,800; width, 960-1,160; length abdomen, 1,150-1,580;
length male genitalia, 240-330; length female genitalia, 172,
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Loc. South Australia: Wilpena Pound (G. F. (Gross, 3 August, 1951, Holo-
type 8, Ree. Nos. E.S.1. 1480 and 120065), Mi. Lofty (Allotype ¢, Reg. No.
120066 and S. B. Cwrnow, Paratype 4, Reg. No. 120067), Bnrnside (J. G. O.
Tepper, 5 July, 1884, Paratype 4, Ree. No. 120068).

CARDIASTETHUS LINCOLNENSIS 8p. 10V,
Fiz. 1, E-F

Very similar in colouration to €. aridimpressus.  Flattened, elongate oval,
pilose.  Collum quite long. Pronotum margimate.  Lateral margin somewhat
sinuate and diverging much more strongly posteriad than-in €. aridimpressus.
Collar tenuous.  Seutellim triangular, plane, slightly depressed posteriad with
many denticulations laterally. Femwra not inerassated. Male genitalia very
similar to C. aridimp ressus.

The standard measurements (in microns) {rom 4 gpecimens are:

Head. Total length, 470-500; length in front of eves, 170-210; length hehind
eyes, 90-120; length of an eve, 170-210; width across cyes, 400-470; width of an
eye, 100-140; interocular, 170-210; width of eollum, 330-380,

Antennce. 1, 100-120; 11, 350-430; 111, 290-345; TV, 280-310.

Rostram. 1, 90-140; 11, 400-470; 111, 290-310.

Pronotum.  Anterior width, 430-520; posterior width, 900-1,020; median
length, 330-350; lateral length, 520-600.

Scutellum.  Anterior width, 520-640; median length, 470-590; lateral length,
470-620.

Legs COXQ, fenuar tibia tarsi | Il 1308 el
T 260-290 500-520 480-520 30 80 100-120 30
11 220-240 460-510 n00-H30 30 80 100-120 30
11¥ 260 (G40-670 690-740 30 80 120 30

Total length, 2,070-2,870; width, 1,020-1,140; length abdomen, {,240-1,480;
length male genitalia, 200; length tfemale zenitalia, 170-210.

Loc. South Australia: ’t. Lincoln (A, M. Lea, Holotype &, Reg. No,
120064 and 1 paratype 2, Reg. No. 120070), Lueindale (A, M. Lea, 1 parvatype
¢, Reg. No. 120071); Tasmania: Daveystown (H. Felix, Allotype 2, Reg. No.
120072) 5 all in South Australian Museum.

Carviasteraus powerr White,
Cardiestethus powert While, 1880, Knt. Mo, Mag. 16, 144,

Tiecous brown or piceous black, opague, clothed with longish einereous
hairs; head anteriovly and posteriorly, pronotam laterally and posteriorly, also
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the scutellum apieally, embolinm basally, clavus and the corium for the most
part more or less lichter, sometimes lightly reddish, The third segment ot the
antennae uscous brown, fonrth veddish, a whitish fuscous nearly rvound spot
hefore the base of the enmeus, membrane dilutely fuscous brown with three
Hehter markings, two basally, and the other on the inner mavein, veing poorly
defined.  Rostrum basally pieeous, apically somewhat yellowish, legs piceous
hrown, basally tending lighter in colonr. femova apieally, the apieal hall of the
tibiae and usually the tarsi browunish yellow, body bencith a shining pieeous
brown, abdomen medianly lighter. Tlcad and pronotum (auterior part of the
dise excepted) transversely rugnlose; scutellum lightly rugulose pinctate. the
posterior lobe of the pronotum anteriorly tranversely impressed or (2) with a
small deep fovea; menihrane of the lenwale shortencd.  Length, 15-2 mm.” (trans-
lated from White’s Latin deseription).

Loc. New Zealand.

CARDIASTETHUS BrROUNIANUS White
Fig, 1,
Cardiastethus brouniunus White, 1878, Ent. Mo. Mag., 15, 159,

“Piccous brown, clothed with rather long pale hairs: elypeus, amterior margin
of the embolimm, and the corium rathey paler, second joint of the antennae
(apex excepted) aud legs brownish yellow: membrane dark fuseons, with the
outer three nerves margined with whitish. Iead, pronotum and seutellum finely
transversely rugose; transverse depression of the pronotum nearly obsolete:
central depression of the seuteHum rvather shallow.

Length, 2-23 wm.” (White’s deseription).

There are n munber of speeninens in the Woodward Caolleetion which seem
to fit this deseviption. From some of them the following standard measurements
have been ohtained.

ITead, Lengtly, 450-480; length in front ol eyes, 170: length hehind eyes,
90; length of eyes, 190-210; width across eves, 430-450; width of eyes, 100-120;
interocnlar, 240; width of eollum, 410.

Antennae. 1, 100-120; 11, 360; 111, 220, IV, 240,

Rostrum. I, 160; 11, 310-350; TT1, 260-310,

Pronolum. Anterior width, 450; posterior width, 1,000; median length, 430;
lateral length, 570.

Scutellum. Anterior width, 410; median length, 430; lateral leneth, 480-500.
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Laops eoxa femur tibig farsi T L IIT el.
i — 520-550 n00-520 — — — —
1L — 520 500 — — — —
I 310 670 — _— — — —

Total length, 1,980; total width, 1,100; length abdomen, 1,120-1,210; length
male genataha, 350; length female eentalia, 210.

Loe. New Zealand: Cable Bay, N. Auckland (T. E. Woodward, 27 Feb-
ruary, 1951, 3 speetmens), Paiaka, Manawatu (T K. Woodward, 15th January,
1950, by sweeping Muellenbeckic australis, 9 specimens), South West Tsland,
Three Kings (T. E. Woodward, 13 ebruary, 1951, 10 specimens), Great Island,
Three Kings, FHast Point (T, E. Woodward, 15 January, 1951, 3 specimaens, ditto
Tasman Valley, 1 specimen), Otaki River, South of Levin, Wellington Provinee
(T. E. Woodward, 30 January, 1951, 3 specimens), Huia, Auckland
(T. E. Woodward, 13 April, 1950, 1T speeimen), and Punakitere, near Kaikohe,
North Auckland (7. K. Woodward, 11 February, 1951, one specimen).

{ARDIASTETHUs vULVESCENS (Walk)
Fig. 1, H
Xylocoris [ulvescens Walker, 1872, Cat. Het. 5, 160,
Cardiastethus 7 fulvescens Lethierry and Severin, 1896, Cat. Hem. 3, 250,
Amphiareus fulvescens Distant, 1904, AMNJTL (7) 14, 220. Faun. Brit. Ind.

Rhyneh. 3, 4, fig. 3.

Jurdiastelhus fwlvescens Poppius, 1909 Aet. Soe. Sei. Fenn. 37 (9), 19.
Xylocoris fumipennis Walker loc. cit.
C'ardiastethus fumipennds Lethierry and Severin loc. ett.

Light yellow with long vellow hairs.  Generally the apical margin of the
comnm and seldom the head, pronotum, elavus, the fivst sezment of the antennae,
aned an apical hand on the second, hrow.

Sides of prounotuw sinnate, dise deeply transversely impressed behind the
middle, hind portion punctate.  Scutellmm wnedially broadly transversely im-
pressed, anteriorly punetate, terminally stviated.

The standard data (in mierons) from the thiee speciinens in the South
Australian Museuin are:

ITeud. Length, 350-480; length in froat of eyves, 140-170; length behind
eves, 70-120; length of eyes, 170-190; width across eyes, 360-130; width of eyes,
120-140; interocular, 120-140; width of collum, 290-310.
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Antennae. 1, 100-140; TT1, 360-460; TII, 280-290; TV, 280-290.

Rostrum. 1, 140; II, 400; TII, 210-260.

Pronotum. Antevior width, 310-330; posterior width, 760-810; median
length, 310-460; lateral length, 430-570.

Sculellum. Autervior width, 430-570; median leugth, 330-400; lateral length,
360-450,

Legs tOxa fomur tibia tarsi T TT ITT el
I 240-290 480-530 510-580 — — — —
11 220-260 4850-530 600-670 ol 70 100 30
11T 260 620-720 770-930 90 100 140 30

Total length, 2,170-2410; total width, 770-950; length abdomen, 1,070-1,090;
length male genitaha, 280; length female genitalia, 120.

Loc. Distributed widely over an avea from Ceylon to Queensland. Theve
are three speeimens in the South Australian Muscam from Malaya: Gap, Frazer's
Hill (A, M. Lea and wife), New Guinea: Mt. Lamington, N.K. Papuna (C. T.
MeNamara), and Queensland : Cairns District (A. M. Tiea, attracted 1o light).

CARDIASTETHUS NOUMEENSIS 8P, 10V,
Fig. 1, 1-J
Yellowish brown, eyes reddish browu. Collum, collar ol pronotum, and

two large patehes on the anterior angles, clavus, scutelum, euneuns, embolinm
apieally, and underside brown.

Collum long, third and fouvth segments of antennae short. Lateral margins
of pronotum rounded with four long hairs and a number of shovter ones, fore
margin straight, hind margin exeavate. Pronotum strongly raised, immarginate,
just anterior to middle a deep curved suture. Scutellum with strong denticula-
lations laterally, impressed behind the middle, Clavus and posterior margin of
corinm punctate,

Upper surface longly pilose, anal end equipped with tong hairs.  Male
genitalia 1 the form of a roughly semicireular plate, with ubout 7 loug back-
wardly directed hairs.

The standard measurements (in mierons) from four speeimens are:

Head. Tength, 380-550; length in front of eves, 110-220; length hehind
eyes, 80-90; length of eyes, 160-190; width aeross eyes, 380-470; width of eyes,
120-160; intevoeular, 90-160; width of eotlum, 300-400.

Antennae. 1, 90-100; 11, 220-360; I11, 170-210; TV, 190-240,
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Rostrum. 1, 120-170; 11, 300-450; 111, 170-240.

Pronotum. Anterior width, 210-430; posterior width, 830-1,000; median
length, 410-450; lateral length, 450-500,

Scutellum. Anterior width, 430-517; median length, 220-360; lateral length,
280-430,

Liogs ¢oxa femur tibin farsi T It 11 el,
T 260-330 380-480 280-470 30 50 90 30
11 190-220 260-460 410-500 30 50 90 30
Il 190-260 480-600 620-750 50 70 100 30

Total length, 2,170-2,460; total width, 800-1,020; length ahdomen,
1,030-1,330; length male genitalia, 190-270; length female genitalia, 140.

Loc. New Caledonia: Noumea (A. M. Lea, Holotype ¢, Reg. No. 120073,
Allotype @, Reg. No. 120074, and two paratypes, Reg. Nos. 120075-76) in the
South Australian Museum.

JARDIASTETHTIS MINUTUS Poppius
Cardiastethus minutus Poppius, 1909, Act. Soe. Se. Fenn, 37 (9}, 20.

Shining, hemielytra duller, elothed with short semi-ereet brown hairs. Apical
part of corinm and cuneus, the sccond segment of the rostrum and the third and
fourth antenual segments brown.

1lead depressed, second segment of the antennae not longer than the head
is wide, rostrum reaches the fore coxae. The dise of the pronotum is fairly
deeply excavate behind the middle and transversely impressed. Corium and
elavus very obscurely punetate, There is one specimen helonging to this speeies
in the South Australian Musenm and its standard measurenients are:

Head. Leneth, 360; length in front of eyes, 140; length behind eyes, 90;
length of eyes, 110-140; width across eyes, 330; width of eyes, 100-120: interoeu-
lar, 100; width of collumn, 260.

Antennee. T, 90; 1T, 220; remaining segiments missing.

Rostrum. 1, 90; T1, 280: I11, 220.

Pronotwm. Anterior width, 330; posterior width, 720; median length, 310;
lateral length, 600.

Seutellum. Anterior width, 400; median length, 350, lateral length, 360-380,

Legs COX femur tibia tarsi 1 1I 111 el.
1 — 380-400 380-410 30 70 90 30
II 170 350-380 410-430 30 70 90 30

IIT 170-190 450470 580-600 30 90 100 30
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Total length, 2,300; total width, 830; length abdomen, 1,100; length male
genitalia, 170.

Loc.  New Guinea: Mt. Lamington, N.E. Papna, 1,300-1,500 ft. (C. H. Me-
Nawmara).

PorovorerLLus Kirkaldy

The genus Poronotellus has proved to he rvather common in these regions
and the speeies have proved extremely diffieult to separate. To date it has not
proved possible to come to any definite conclusions about the status of forms.
Accordingly, it is intended to investizgate move tully this problem and to present
the results in a further paper to comprise, together with additional material on
speeies in the other two subtamilies, part TIT of this.revision.

Theretore the sections of the ecology and zo.ugeography of the Anthocoridae
have been introdueed here, instead of at the end of the whole systematie account
as originally intended.

ECOLOGY OF ANTHOCORIDAE

The minor habitats oceupied by Austratian and Pacific Anthoesridae are
fairly varvied. Those species of Cardiastethus for which the minor habitat is
known are all subcortical, espeeially on euealypts, with the exception of the two
type specimens of Cardiastethus inquilinus China, which were found in an
Oxyopid spider’s nest. This spider’s nest was loeated in a mallee area of South
Australia in which in the main the only vegetation is depauperate speeies of
Eucalyptus, mostly of the peeling “gum bavked” type. These mallecs very nearly
duplicate the minor habitat of sueh enealypts as Fucalyptus camaldulensis on
which C. aridimpressus nov. frequently oceurs. Therefore it is not unlikely that
C. inguilinus is also usually subeortical under eucalypt bark.

The widespread Xylocoris flavipes Reuter. oceurs in stored grains. The family
seems definitely to be predaecous, though it is not elear whether all are ese
predators like are Orius australis (China) and Orius insidiosus (Say) or whether
some of the litter dwelling forms feed also on Collembola and mites. The habits
of Xylocors flevipes and of Cardiastethus spp. sugeest that they may he esg
predators for adult animals small enough for them to feed on, are rare in their
two preferred minor habitats.

The widespread Lyclocoris campestris (Fah.) is at home in erevices and
eracks in man made dwellings aud is the ouly Anthocorid known to bite man.

The remaining forms all scem to be most likely associated with the litter
tayers of the forest floor. This has been proven for Falde queenslandica (ross
and several speeies of Lasiochilus,
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The members of the fainily are definitely favoured by hot and warm condi-
Gons,  There are therefore eonsiderably more species in the tropies than iu
the temperate zones, and in any given temperature zone more species in the
forest major habitats than in adjacent erasstand or desert.  Of the iown
Australinn speeies only Lyctocoris campestris, Curdiastethus inguilinus and (1,
aridimpressus oceur in major habitats drier than dry selerophyll forest.  On the
other hand, no fewer than twelve spevics oecur in the Queensland wet fovests.

ZOOGEOGRAPHY OF AUSTRALIAN ANTHOCORIDAL

This preference for hot and wet conditions of Anthocoridae deseribed above
has considerable bearing on their use in helping to elucidate the puzzling fucts
of the present distribution of the Australian biotas and its relation to past
climatic history.

The present primary disjunetion of the tervestrial hiotas is largely a resul-
fant of the distribution of land and sea in past geological ages. Within any
one aren which has had a geological history of relative stability and unity, any
disjunction now evident is mostly an outcome ot the past climnatie history. Some
ovoups of the biota (e.r, plants and their assoeiated herbivorous insects) are
affectod more than others (e, mammals, earnivorous insects, cte.) by these
clitnatie changes,

11 Awstralia the biota has al least two distinet elements with perhaps
two, possibly three, other elements, The fivst of these is the “old world tropieal”
or “northern” element variously ealled Tropical, Torresian, Papuan or Indo-
Malayan, The last has priority but does not neeessavily refleet the origin of the
clement, merely its present centre of distribution and the pathway bv whieh it
entered Anstralin. Some eoustituents may be but birds of passage in the Indo-
Malayan tropies, having perhaps had thelr greatest period of development in
the northern temperate areas. This Indo-Malayan eclement ineludes amongst
animals the inscet fanilies Anthoeoridae, Pyvrrhocovidae, Flatidae, Ricaniidae,
pte. (Hemipters) Papilionidae (Lepidoptera), ete., and of the vortebrate groups
the whole of the Anstralinn eutherin aud metatheria and modern Australian
reptiles and amphibians.  The Indo-Malayan element of the flova includes such
penera as Bugenia, Fieus, Terminalia, Erythrina (Coral trees), Cochlospermum
(Kapok trees). Adamsonia (Baobah), Coecos (Coconut palm) and Pandanus, Also
(see Byrian element) Hibiseus, Malva, Acacia, Cassie and Evcalyptus ave really
A part of this biota, C(lenerally members of this element tend to be limited by
the southern boundary of the vorthern Aunstralian tropieal forest, savannahs and
savaimah woodlands,
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The seeond element of the biota is the so called “southern” element wlose
memhers show three different 1ypes of distribution, namely -

(1) Endemic to Australia and adjacent. regions, e.g., Casuarinaeeae in the
plants and Melolonthinae (Coleoptern) amongst the animals.

{2) Affinities with New Zealand and ofien South Aweriea, e, the plant
geneva Nothofagus, Araucaria, part of the family Podoearpaceae and
the tamily Fpuacridaceae and the animal groups Pelovidiidae, Isoder-
minae (Hemiptera), part of the Tiphiidae (Hymenoptera), and of the
Dynastinae (Coleoptera).

(3) Affinities with Sonth Africa and Madagascar only (Proteaceae, part
of Podocarpaceas).

Some authors recognize one or more of these three as heing entirely different
biotas, but it will probably prove that (2) and (3) are but wider ranging wind
horne or island hopping membhers of (1). which extended their distribution during
Pleistocene and carlier ehanges of sea level, This whole southern element, or
various parts of it, has been ealled by u variety of names (e.z., Antarctie, Bassian
and Autochthonian) and it generally tends to he limited hy the northern horder
o the sonthern humid resions.

Liastly, there is the desert hiota. This lias been eonsidered a distinet element
by some authors (e.z., “Lyrean” of Spencer and “Kremian™ of Tate), but this
can only be justified on the basis of the great modification that plants and most
animals must adopt in order to snrvive in the desort.  Apart from these physio-
logically cssential modifications, the Anstralian desert biots is clearly eomprised
of demonsiratahle elements of the contignous “northern™ and “sonthern” biotas.
Actually, in plants it is much the same group the world over that may enter
desert or stmilar areas, e.e.. decein (Australian, African, Asian and North
American deserts, note also the closely related North American Prosopis), Atri-
plex (Australian, African, Asian and North American deserts), Triodia (Austra-
lian, Astan and North American deserts), and many others.

This restrietion on what groups of plants and animals can enter desert
regions, together with the tendeney of strong prevailing winds to blow around
the world latitudinally (e.g., parallel to the deserts, not aeross them) may well
explain the primary disjunction of the Australian biota into two or (connting
the Eyrcan) three elements. Tor if the eontinent has been divided latitudinally
by the same belt of desert as now exists (this would have extended probably
from coast to eoust before the Mount Koseiusko and New Guinea uplifts), the
southern clement would have been effeetively isolated from the northern. 1f this
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state of affairs came into being at the heginning of the Tertiary, the “southern”

element would have had time to develop its distinetive Features.

We cannot assume this havrier to have been any earlier than the beginning
of the Tertiary, for during the Upper Cretaceous plant species were notorjously
widespread.  During the progress of the Tertiary progressive restriction of
distribution is evident in plants.  (Cookson and Pike, 1953, a, b, 1954; Cookson,
1993, a, h, 1954).

The presenee of a few membhers of the one element in the area occupied
in the main hy menibers of the other, and the preseneo of both together in the
desert, scems to be explicable mostly on the hasis of desert adaption, for it is
usually groups capable of desert adaption {hat oeceur in the region of the other
element. A whole suite of adaptable genera of the Tndo-Malayan element las
noved into the desert from the north (clewecie, Cassia, Molva, Bucalyptus, Hibis-
cus, and Melalenca amongst the plants) or has heen trapped in favourahle
poekets during one of the north or sonth oseillntions of the position of the eon-
tintous bawd of desert (in plants Livistona marice, Mucrozamia macdoniclli,
and Fieus platypoda) with some actunlly crossing the southern boundary of the
desert into the southern humid formations (Acacia, Euwcalyptus, Meleloicae).
Equally, a group of adaptabie gencra were able to penetrate the desert from
the south and usually make their way through to the north (Hakea, Grevilleo,
Brachychiton amougst the plants),

At the end of the Pliocene the Koscinsko uplift formied a moist eorridor of
forest formations tvaversing the area formerly covered by part of the desert
and breaking the continuity of this helt in the east. This gave considerable
opportunity for mixing the “northern” and “southern” elements, and this seemns
to have oceurred.  As is to he expeeted, the ereatest mixing has oecurred in this
north-sonth woist corridor with the effect fathing off the further the distance
trom the vorridor until, in such places as the Darwin and Perth areas, practically
the only members of an extraneous clement present are those that have econie
through via the desert. No group shows the effeet of this moist corridor better
than the Anthocoridae, tor this undoubtedly tropical or “northern” group have
fourieen species in Queensland, six in New South Wales, five in Vietoria, five in
South Australia (one of which is introduced), and one (introduced) in Western
Australia,

This theory of the permanence of the desert belts is not in aceord with the
concept of a vast aridity covering the whole eontinent. as postutated by Crocker
and Wood (1947) during the “mid recent high” in sea level,  Their “gproat
arid” hypothesis is at the moment under eriticism from other quarters. Tindale
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(1947, a and b, 1949, 1952) and Condon (1954) have shown that most zoological
data, and even a considerablo part of the botanieal distributions employed by
Crocker and Wood as proof of their “great arid,” are better explained by assum-
ing a steady increase in aridity in the southern regions from the end of the
Pleistocene right up to the present. This may involve a steady shifting south
of the desert belt.

Some investigations of the author have tended to eonfirm these later views,
The diseovery of “myall” (Acucie sowdeni) growing near the southern end of
Liake Eyre South snggests rather an earlier continnous belt of “myall” strefehing
from Kingoonya around the north end of Lake Torreus to the Broken Hill district
and disjoined into two speeies by the present avidity vather than that the
distribution of the two species, A. sowdent and 2. luderi veflects emergence from
refuges in the CGawler Ranges and Flinders Ranges into which they retreated
Auring the “sreat arid” The CGawler Ranges would provide little or 1o better
eonditions for sueh a plant than the snrrounding countryside for (he ranges
shemselves are of porphyry, onto which myall never ventures, with wide loam fats
(on which myall now oceurs) between, and which receive little, i any, more rain
than the main areas of myall distribution.

Lven more difficult to explain by the “great arid” are the presence of sueh
forms as Cardieslethus aridimpressus and the huttertly feteronympha merope
merope i favoured gorges in Wilpena Pound, over 90 miles away from their
next main oceurrences at Mount Remarkable.  (Heteronympha merope merope
also oeeurs in favowred gorges in the BElder Range 10 miles west of Wilpena
Pound.) A stunted mallee form of Fucalyptus elneophora ocetrs in the
highest 300 feet of the Elder Range (3,700 feet) and as a similar though
less stunted pateh in the Clue rewion.  Tts main oceurrence is as Jarge
trees an Mt, Remarkable and in Alligator Clorge, 90 miles to the south or 70
miles to north respeetively. Both the Elder Range pateh and the Clare pateh
eould hardly have survived more aridity than at present exists, nor could the
smrall clumps of only a few tree terns (Dicksonta anfarctica) present in Morialta
(lovee, and some other isolated locatities in South Australia when the white man
canie.  This also applies to the small pateh now existent al the Silverband Falls
i the Grauwpians of Vietoria.

Frratuat, On p. 153 of Part 1 of this paper Lasidielle should vead as
Lasiellidea,



